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(54) Image input apparatus such as digital cordless telephone having radio communication 
function for communicating with base station 



(57) The identification information of a base station 
used to identify this station is stored in relation to posi- 
tion information. If received identification information is 



stored when an image is photographed, position infor- 
mation corresponding to the stored identification infor- 
mation is added to the image data 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to an image input ap- 
paratus such as a digital cordless telephone having a 
radio communication function for communicating with a 
base station or cell site. 

DESCRIPTION OF THE RELATED ART 

Conventionally, when a user wants to record infor- 
mation such as a photographing location in an image 
photographed by an image input apparatus such as a 
camera or a video camera, he or she manually inputs 
the information when photographing the image. 

It is also possible to photograph an image by using 
an apparatus such as a digital still camera and supply 
the photographed image to a computer such as a per- 
sonal computer. If this is the case, the image is edited 
on the computer to insert information such as a photo- 
graphing location input by, e.g., a keyboard into the im- 
age. 

A telephone for performing telephone conversation 
and an image input apparatus such as a camera or a 
video camera are separate apparatuses. 

In the above related art, however, each time an im- 
age is photographed information such as a photograph- 
ing location is manually input to the image directly or 
after the image is supplied to a computer. This is a very 
cumbersome operation. 

Also, since a manual input operation is performed 
each time an image is photographed, input errors occur 
frequently. 

Furthermore, to exchange photographed images, it 
is necessary to directly deliver a film or the like by hand 
to the other party. This is also very troublesome. 

Additionally, a telephone set and an image input ap- 
paratus are separate apparatuses. Therefore, to input 
an image while talking to the other party over the phone, 
a user must operate the telephone set and the image 
input apparatus, i.e., must perform a very tedious oper- 
ation. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to easily add 
position information obtained on the basis of identifica- 
tion information of a base station to a photographed im- 
age as photographing position information. 

it is another object of the present invention to elim- 
inate errors when position information obtained on the 
basis of identification information of a base station is 
added to a photographed image as photographing po- 
sition information. 

It is still another object of the present invention to 
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communicate by radio an image to which position infor- 
mation obtained on the basis of identification informa- 
tion of a base station is added as photographing position 
information. 

It is still another object of the present invention to 
perform voice communication and image input with a 
single apparatus. 

It is still another object of the present invention to 
store position information obtained on the basis of iden- 
tification information of a base station as photographing 
position information which is a part of attribute informa- 
tion of a photographed image. 

It is still another object of the present invention to 
communicate photographing position information of a 
photographed image as-its attribute information when 
communicating the photographed image. 

It is still another object of the present invention to 
store photographing position informatbn of an image 
without using any special image file format. 

It is still another object of the present invention to 
reduce position information stored together with an im- 
age. 

It is still another object of the present invention to 
add position information obtained from a base station to 
a moving image or a motion picture. 

Other features and advantages of the present in- 
vention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an image input apparatus 
according to the first embodiment of the present in- 
vention; 

Fig. 2 is a view of the frame format of a common 
control signal transmitted by a base station used in 
the system of the first embodiment of the present 
invention; 

Fig. 3 is a view showing a base station identification 
code of a base station used in the system of the first 
embodiment of the present invention; 
Fig. 4 is a view showing an example of stored posi- 
tion information of the image input apparatus ac- 
cording to the first embodiment of the present in- 
vention; 

Fig. 5 is a view showing the system configuration of 
the first embodiment of the present invention; 
Fig. 6 is a flow chart showing an operation when the 
image input apparatus of the first embodiment of the 
present invention registers position information; 
Fig.7 is a flowchart showing an operation when the 
image input apparatus of the first embodiment of the 
present invention adds position information to im- 
age data; 

Fig.8 is a flow chart showing an operation when the 
image input apparatus of the first embodiment of the 
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present invention transmits image data; 
Fig. 9 is a flowchart showing an operation when the 
image input apparatus of the first embodiment of the 
present invention is used to perform voice commu- 
nication; 

Fig. 10 is a block diagram of an image input appa- 
ratus according to the second embodiment of the 
present invention; 

Fig. 11 is a flow chart showing image data transmis- 
sion and voice communication by an image input 
apparatus according to the third embodiment of the 
present invention; 

Fig. 1 2 is a flow chart showing image data transmis- 
sion and voice communication by the image input 
apparatus according to the third embodiment of the 
present invention; 

Fig. 13 is a view showing the outer appearance of 
the image input apparatus of the embodiments of 
the present invention; 

Fig.1 4 is a view for explaining functions in the indi- 
vidual modes of an image input apparatus accord- 
ing to the fourth embodiment of the present inven- 
tion; 

Fig. 15 is a view showing the outer appearance of 
the image input apparatus according to the fourth 
embodiment of the present invention; 
Fig. 16 is a view showing the outer appearance of 
the image input apparatus according to the fourth 
embodiment of the present invention; 
Fig. 1 7 is a view showing the outer appearance of 
the image input apparatus according to the fourth 
embodiment of the present invention; 
Fig. 1 8 is a block diagram of the image input appa- 
ratus according to the fourth embodiment of the 
present invention; 

Fig. 1 9 is a flow chart showing the control procedure 
of a camera photographing operation in the fourth 
embodiment of the present invention; 
Figs. 20A and 20 B are flow charts showing the con- 
trol procedure of interrupt processing done by a key 
manipulation during the camera photographing op- 
eration in the fourth embodiment of the present in- 
vention; 

Fig. 21 is a flow chart showing the control procedure 
of playback processing in the fourth embodiment of 
the present invention; 

Fig. 22 is a flow chart showing the control procedure 
when a photographed image is reproduced in the 
fourth embodiment of the present invention; 
Fig.23 is a view of an image file format by which a 
photographed image is stored in the fourth embod- 
iment of the present invention; 
Fig. 24 is a view of the storage format of image files 
and position information in the fifth embodiment of 
the present invention; and 

Fig. 25 is a block diagram of an image input appa- 
ratus according to the fifth embodiment of the 
present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(First Embodiment) 

The first embodiment will be described in detail be- 
low. 

In this embodiment of the present invention, an im- 
age input apparatus uses a personal handy phone sys- 
tem (to be referred to as a PHS hereinafter) as a radio 
communication medium as one example of digital cord- 
less telephones. 

Although the following description will be made by 
taking a PHS as an example, the present invention can 
be similarly practiced by using other digital cordless tel- 
ephones such as CT-2, CT-3, DECT (Digital European 
Cordless Telephone), and UDPC (Universal Digital Port- 
able Communications). 

Fig. 1 is a block diagram of an image input apparatus 
for performing radio communication by using a PHS as 
a radio communication medium as the first embodiment 
of the present invention. 

In Fig.1, reference numeral 1 denotes a handset; 2, 
a speech processor for performing compression encod- 
ing and expansion decoding for speech data; 3, a chan- 
nel CODEC for performing TDMA (Time Division Multi- 
ple Access) processing such as disassembling/assem- 
bling of frames, error correction processing, scrambling 
processing, and privacy conversation processing for 
speech data; 4, a modulator/demodulator for modulat- 
ing transmission data and demodulating received data; 
5, an RF unit for transmitting/receiving radio signals; 6, 
an antenna for transmitting/receiving radio waves; 7, a 
key operation unit for operating various key inputs; and 
8, a controller. The controller 8 includes a communica- 
tion control processing means 8a, a key operation con- 
trol processing means 8b, a position information regis- 
tering means 8c, a position information storage means 
8d, a position information collating means 8e; and an 
image input control means 8f. 

The communication control processing means 8a 
performs communication protocol processing from lay- 
ers 1 to 3 of a PHS. The key operation control process- 
ing means 8b analyzes various key input information 
from the key operation unit 7 and performs processing. 

When position information (e.g., "at Shimomaruko 
Store") corresponding to a base station identification 
code (CS-ID) contained in a common control signal 
(PCH signal) intermittently transmitted from a base sta- 
tion is inputfrom the key operation unit 7 while the image 
input apparatus is not performing radio communication, 
the position information registering means 8c registers 
position information corresponding to the base station 
identification code, as shown in Fig.4, in the position in- 
formation storage means 8d. 

The common control signal (PCH, Paging Channel) 
intermittently transmitted from a base station will be de- 
scribed below. 
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Fig.2 is a view showing the frame format of the com- 
mon control signal (PCH). 

As shown in Fig.2, the common control signal 
(PCH) is constituted by a ramp bit R, a start symbol SS 
indicating the start of a frame, a preamble PR for attain- 
ing bit synchronization, UW (unique word) for attaining 
frame synchronization, CI (Channel Identifier) indicating 
the type of frame, CS-ID (base station identification 
code), and a control signal I. 

If the self-terminal is called, the telephone number 
(PS number) of the image input apparatus of the self- 
terminal is written in the control signal I. 

Accordingly, in a standby state whether the self -ter- 
minal is called is monitored by checking the control sig- 
nal I. If the telephone number (PS number) of the self- 
terminal is transmitted, it is determined that the self-ter- 
minal is called. 

Fig. 3 is a view showing the format of the base sta- 
tion identification code CS-ID. The base station identifi- 
cation code CS-ID has 42 bits and is constituted by a 
provider identification code and an outdoor public tele- 
phone additional ID. The provider identification code 
identifies a provider providing PHS communication 
services, in other words, indicates a base station of a 
provider which has transmitted the common control sig- 
nal. 

The outdoor public telephone additional ID has 33 
bits and is constituted by a general calling area number 
(n bits) indicating an area of a group of a plurality of base 
stations, and an additional ID (33 - n bits). 

Information of the bit numbers of the general calling 
area number and the additional ID is obtained from the 
first common control signal (BCCH, Broadcast Control 
Channels) from a base station when the image input ap- 
paratus performs position registration for the base sta- 
tion. 

Referring to Fig.4, it is unnecessary to store all bits 
of the base station identification code. That is, the pro- 
vider identification code (9 bits) indicates a PHS provid- 
er to which the image input apparatus has subscribed. 
Therefore, only the outdoor public telephone additional 
ID needs to be stored. 

In Fig.4, the general calling area number has 16 
bits, and the additional ID has 1 7 bits. 

Also, each of the general calling area number (16 
bits) and the additional ID (17 bits) is stored in the form 
of a hexadecimal number (hexa form). 

The position information collating means 8e col- 
lates the base station identification code contained in a 
common control signal transmitted from a base station 
with the base station identification code in the position 
information storage means 8d, and obtains current po- 
sition information of the image input apparatus. 

Also, the image input control means 8f performs 
various control operations for image input. 

Note that the controller 8 includes a processor 
(CPU) for performing various control operations in ac- 
cordance with programs and storage units (ROM and 



RAM) for storing various programs. The storage units 
store the programs of the communication control 
processing means 8a, the key operation control 
processing means 8b, the position information register- 
ing means 8c, the position information storage means 
8d, the position information collating means 8e, and the 
image input control means 8f . 

Reference numeral 9 denotes a lens for inputting 
images; 10, an image input processor for performing im- 
age signal input processing and data compression 
processing; and 11, an image data storage for storing 
image data processed by the image input processor. 

Fig.5 is a view showing a PHS radio communication 
system for explaining this embodiment In Fig.5, refer- 
ence numeral 101 denotes a public network; 102, 103, 
and 104, public base stations; 105, 106, and 107, com- 
munication lines connecting the public network and the 
public base stations; 108, a radio zone or cell A served 
by the public base station 102; 109, a radio zone B 
served by the public base station 103; and 110, a radio 
zone C served by the public base station 1 04. 

Reference numeral 111 denotes the image input ap- 
paratus used in this embodiment 

Several operation flow charts of this embodiment 
will be described below. Assume that the processor of 
the controller 8 reads out various programs stored in the 
storage units described above and performs various 
control operations. 

Figs. 6 and 7 are flow charts for explaining opera- 
tions of this embodiment 

First, position information registration will be de- 
scribed. 

In the standby state in which the image input appa- 
ratus is in a radio zone of a certain public base station 
and receiving the common control signal (PCH) from the 
base station, the user depresses a position information 
key (not shown) on the key operation unit 7 of the image 
input apparatus to set the start of position information 
registration (ST61 ). 

The user then inputs a position information name 
by alphabetical keys (not shown) and a conversion key 
(not shown) on the key operation unit 7 (ST62). 

If the image input apparatus is in the radio zone A 
in Fig.5 f the user inputs "Shimomaruko Store" as the po- 
sition information name. 

After inputting the position information name, the 
user depresses a registration key (not shown) on the 
key operation unit 7 to complete the position information 
registration (ST63). 

The key operation unit sends these key input infor- 
mation to the controller 8. The key operation control 
processing means 8b of the controller 8 analyzes these 
information (ST64) and instructs the position informa- 
tion registering means 8c to store "Shimomaruko Store" 
as the position information of the base station identifi- 
cation code transmitted from the current public base sta- 
tion (ST65). 

These position information and base station identi- 
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fication code are related and stored in the position infor- 
mation storage means 8d (ST66). 

An operation of inputting an image will be described 
next. 

This operation will be explained by taking image in- 
put of a display of goods in a convenience store as an 
example. 

Assume that the contents shown in Fig.4are stored 
in the position information storage means 8d of the im- 
age input apparatus. Assume also that the positions of 
the radio zones A, B, and C are the Shimomaruko Store, 
Kamata Store, and Meguro Store, respectively, in Fig. 5. 

An operation when the image input apparatus in- 
puts an image of a display of goods at the Shimomaruko 
Store, i.e., in the radio zone A will be described below. 

If the user wants to first add position information da- 
ta to image data, he or she depresses a position data 
key (not shown) on the key operation unit 7 of the image 
input apparatus to set a position data addition mode 
(ST71). 

Note that the controller 8 controls ON/OFF of this 
position data addition mode; no position information is 
added to image data if the mode is OFF. 

The user then starts image input by depressing an 
input key (not shown) on the key operation unit 7 (ST72). 
Consequently, an image is input through the lens 9, the 
image data is input and compressed by the image input 
processor 10, and the processed data is stored in the 
image data storage 11 (ST73). 

The controller 8 checks whether the position data 
addition mode is ONI or OFF. If the mode is ON (ST74), 
the position information collating means Be collates the 
base station identification code in the common control 
signal (PCH) intermittently transmitted from the public 
base station and received immediately after the image 
input operation with the contents in the position informa- 
tion storage means 8d (ST75). If the collation result in- 
dicates that the corresponding position information is 
registered (ST76), the position information is acquired 
(ST77), and the data of the position information is added 
to the image data stored in the image data storage 11 
(ST78). 

For example, if the image input apparatus 111 is in 
the radio zone A and receives a base station identifica- 
tion code ("000001000"), the position information data 
"Shimomaruko Store" as the position information corre- 
sponding to this base station identification code is added 
to the image data. 

If the collation result in step ST76 indicates that the 
corresponding position information is not registered, da- 
ta indicating "no registered data" is added as the posi- 
tion information data (ST79). 

Analogously, if the image input apparatus 111 is in 
the radio zone B 109 and the radio zone C 110, the po- 
sition information data "Kamata Store" and "Meguro 
Store", respectively, are added to the input image data. 

An operation of transmitting input image data will be 
described next. 



Fig. 8 is a flow chart showing the operation of the 
image input apparatus when image data is transmitted. 

Referring to Fig.8, when a transmission key (not 
shown) on the key operation unit 7 is depressed (ST81 ), 
s the controllers checks whether image input is being per- 
formed (ST82). If no image input is being performed in 
step ST82, the controller 8 checks whether image data 
is stored in the image data storage 11 (ST83). 

If no image data is stored in the image data storage 
10 11 in step ST83, the controller 8 displays information in- 
dicating that there is no image data to be transmitted on 
a display unit (not shown) (ST84). If image input is being 
performed in step ST82 or image data is stored in the 
image data storage 11 in step ST83, the controller 8 
is waits until the dial number of the transmission destina- 
tion is input from the key operation unit 7 (ST85). If the 
dial number is input, the communication control 
processing means 8a establishes connection with the 
other party via the base station (STB6) and supplies the 
20 image data stored in the image data storage 11 to the 
channel CODEC 3. The image data is assembled into a 
frame by the channel CODEC 3, modulated by the mod- 
ulator/demodulator 4, and transmitted via the RF unit 5 
and the antenna 6 (ST87). The transmission of the im- 
2S age data is continued until an end key (not shown) on 
the key operation unit 7 is depressed (ST88) or the im- 
age data is completely sent to the image data storage 
1 1 (STB01 ). If the end key on the key operation unit 7 is 
depressed or the data stored in the image data storage 
30 11 is completely sent, the communication control 
processing means 8a terminates connection with the 
transmission destination via the base station (ST89). 

The image data transmitted at this time is image da- 
ta having position information if the position information 
3S is added to the image data, or image data having no 
position information if no position information is added 
to the image data. 

An operation when voice communication is per- 
formed by using the handset 1 and the speech proces- 
40 sor 2 of the image input apparatus will be described be- 
low. 

Fig.9 is a flow chart showing the operation when 
voice communication is performed by using the image 
input apparatus. 

45 Referring to Fig. 9, if a call key (not shown) on the 
key operation unit 7 is depressed (ST91), the controller 
8 checks whether image data is being transmitted 
(ST92). If image data is being transmitted, the controller 
8 displays information indicating that no voice commu- 

50 nication can be performed because image data is being 
transmitted on the display unit (not shown) (ST98). If no 
image data is being transmitted, the controller 8 waits 
until the dial number of the callee is input from the key 
operation unit 7. If the dial number is input (ST93), the 

55 controller 8 establishes connection with the callee via a 
base station by using the communication control 
processing means 8a (ST94), and starts voice commu- 
nication (ST95). Even if image input is being performed, 
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the controller 8 performs the image input processing 
parallel to the voice communication processing. That is, 
the controller 8 performs the voice communication 
processing and also stores an input image from the lens 
9 into the image data storage after processing, e.g., 
compressing the image by the image input processor 
10. 

If a call end key (not shown) on the key operation 
unit 7 is depressed (ST96), the controller 8 performs 
processing for terminating connection with the callee 
(ST97). 

(Second Embodiment) 

Fig. 10 is a block diagram of an image input appa- 
ratus used in the second embodiment. 

In Fig. 10, reference numeral 1 2 denotes a handset 
interface (l/F) for connecting to an external handset 1 4; 
13, an external handset interface connected to the 
handset 14 through a cord to connect to the handset 
interface 12; and 14, a handset (or headset) for input- 
ting/outputting speech. Reference numerals 2 to 11 de- 
note the same parts as in the first embodiment, and a 
detailed description thereof will be omitted. 

When image input is performed by using the image 
input apparatus shown in Fig.1 0, a key operation control 
processing means 8b analyzes key input from a key op- 
eration unit 7 and performs processing corresponding 
to the analytical result. An image input control means 8f 
performs image input by controlling an image input proc- 
essor 10 and an image datastorage 11. 

When data stored in the image data storage 11 is 
transmitted, the stored data is subjected to processing 
such as frame assembly by a channel CODEC 3, mod- 
ulated by a modulator/demodulator 4, and transmitted 
via an RF unit 5 and an antenna 6. 

As described above, when the handset for tele- 
phone conversation is connected to the image input ap- 
paratus through a cord, the user can readily talk with the 
other party while inputting an image. 

(Third Embodiment) 

Figs. 1 1 and 1 2 are flow charts showing operations 
of an image input apparatus according to the third em- 
bodiment. 

The arrangement of the image input apparatus of 
the third embodiment is the same as Fig.1 , so a detailed 
description thereof will be omitted. 

Also, the common control signal transmitted by a 
base station, the system configuration, the operation of 
registering position information in a position information 
storage means, and the operation of adding position in- 
formation to image data in the third embodiment are the 
same as those in the first embodiment, so a detailed de- 
scription thereof will be omitted. 

Referring to Fig.1 1, when a transmission key (not 
shown) on a key operation unit 7 is depressed (S1101 ), 



a controller 8 checks whether image input is being per- 
formed (S1 1 02). 

If no image input is being performed in step S1102, 
the controller 8 checks whether image data is stored in 
5 an image data storage 11 (S1 1 1 0). 

If no image data is stored in the image data storage 
11 in step S1110, the controller 8 displays information 
indicating that there is no image data to be transmitted 
on a display unit (not shown) (St 111). If image input is 
10 being performed in step S1102 or image data is stored 
in the image data storage 1 1 in step S1 1 1 0, the controller 
8 checks whether voice communication is being per- 
formed by using a handset 1 , a speech processor 2, a 
channel CODEC 3, a modulator/demodulator 4, an RF 
15 unit 5, and an antenna 6 (St 103). 

If no voice communication is being performed in 
step S1103, the controller 8 waits until the dial number 
of the transmission destination is input from the key op- 
eration unit 7 (S1104). When the dial number is input, a 
20 communication control processing means 8a establish- 
es connection with the other party via a base station 
(ST1105) and supplies image data stored in the image 
data storage 11 to the channel CODEC 3. This image 
data is assembled into a frame by the channel CODEC 
25 3, modulated by the modulator/demodulator 4, and 
transmitted via the RF unit 5 and the antenna 6 
(ST1106). 

If voice communication is being performed in step 
S1 1 03, the controller 8 aborts the processing operations 

30 by the handset 1 and the speech processor 2 and aborts 
the voice communication processing (S1112). The con- 
troller 8 then starts processing for supplying image data 
stored in the image data storage 11 to the channel CO- 
DEC 3, assembling the image data into a frame by the 

35 channel CODEC 3, modulating the image data by the 
modulator/demodulator 4, and transmitting the image 
data via the RF unit 5 and the antenna 6 (S11 1 3). Thus 
the controller 8 transmits the image data to the other 
party of the voice communication (S1106). 

40 The controller 8 monitors whether a call key (not 
shown) on the key operation unit 7 is depressed while 
the image data is being transmitted in step S1106 
(S1107). If the call key is not depressed, the controller 
8 monitors whether an end key (not shown) on the key 

45 operation unit 7 is depressed (S1108) or the image data 
in the image data storage 11 is completely transmitted 
(S1114). 

If the end key on the key operation unit 7 is de- 
pressed or the data stored in the image data storage 1 1 

50 js completely transmitted, the communication control 
processing means 8a terminates connection with the 
transmission destination via the base station (S1109). 

If the call key is depressed in step S1107, the con- 
troller 8 aborts the image data transmission processing 

55 for supplying the image data stored in the image data 
storage 11 to the channel CODEC 3, assembling the im- 
age data into a frame by the channel CODEC 3, modu- 
lating the image data by the modulator/demodulator 4, 
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and transmitting the image data via the RF unit 5 and 
the antenna 6, and starts voice communication process- 
ing using the handset 1. the speech processor 2, the 
channel CODEC 3, the modulator/demodulator 4, the 
RF unit 5, and the antenna 6 (S11 1 6). The callee at this 
time is the other party connected to transmit the image 
during the image transmission. 

If the transmission key is not depressed in step 
S1101, the controller 8 monitors whether the call key 
(not shown) on the key operation unit 7 is depressed 
(S1201). 

If the call key is not depressed in step S1201, the 
flow returns to step S1101 . If the call key is depressed, 
the controller 8 checks whether image data is being 
transmitted (S1202). 

If no image data is being transmitted in step SI 202, 
the controller 8 waits until the dial number of the callee 
is input from the key operation unit 7. When the dial 
number is input (S1203), the controller 8 uses the com- 
munication control processing means 8a to establish 
connection with the callee via the base station (SI 204) 
and start voice communication (S1205). 

At this time, even if image input is being performed, 
the controller 8 performs the image input processing 
parallel to the voice communication processing. That is, 
the controller 8 performs the voice communication 
processing and also stores an input image from the lens 
9 into the image data storage after processing, e.g., 
compressing the image by an image input processor 10. 

If image data is being transmitted in step S1 202, the 
controller 8 aborts the image data transmission process- 
ing for supplying the image data stored in the image data 
storage 1 1 to the channel CODEC 3, assembling the im- 
age data into a frame by the channel CODEC 3, modu- 
lating the image data, by the modulator/demodulator 4, 
and transmitting the image data via the RF unit 5 and 
the antenna 6 (S1209), and starts the voice communi- 
cation processing using the handset 1 , the speech proc- 
essor 2, the channel CODEC 3, the modulator/demod- 
ulator 4, the RF units, and the antenna 6 (S1 210), there- 
by starting voice communication (S1205). 

While voice communication is being performed in 
step S1 205, the controller 8 monitors whether the trans- 
mission key for image transmission on the key operation 
unit 7 is depressed (SI 206). 

If the transmission key is not depressed in step 
S1206, the controller 8 monitors whether a call end key 
(not shown) on the key operation unit 7 is depressed 
(S1207). If the call end key is depressed in step S1207, 
the controller 8 performs processing for terminating con- 
nection with the callee (S1 208). 

If the transmission key is depressed in step S1206, 
the controller 8 aborts the processing operations by the 
handset 1 and the speech processor 2 and aborts the 
voice communication processing (S1211). The control- 
ler 8 then starts processing for supplying image data 
stored in the image data storage 11 to the channel CO- 
DEC 3, assembling the image data into a frame by the 



channel CODEC 3, modulating the image data by the 
modulator/demodulator 4, and transmitting the image 
data via the RF unit 5 and the antenna 6 (SI 21 2), there- 
by transmitting the image data to the other party of voice 
$ communication. 

Note that the image data to be transmitted is image 
data having position information if the position informa- 
tion is added to the image data, or image data having 
no position information if no position information is add- 
io ed to the image data. 

In this embodiment as described above, the user 
can talk with the other party over the phone while trans- 
mitting image data to him or her. Accordingly, the user 
can transmit image data while asking the other party the 
is transmission result 

Note that the image input apparatus in each of the 
first, second, and third embodiments is a handy type vid- 
eo camera or a handy type camera as shown in Fig.1 3. 
The above first, second, and third embodiments 
20 have been described by taking a PHS as an example. 
However, similar effects can be obtained by using a sys- 
tem of another radio medium. 

Also, in the first, second, and third embodiments, 
information to be added to image data is position infor- 
ms mation. However, this additional information is not nec- 
essarily position information and can be any information 
pertaining to a base station transmitting a common con- 
trol signal. 

Furthermore, the first, second, and third embodi- 
30 ments have been described merely as an image input 
apparatus. However, the image input unit of the image 
input apparatus in each of the first, second, and third 
embodiments is similar to a camera for photographing 
still images or a video camera for taking moving images. 
35 In the present invention as has been described 
above, once information such as a photographing loca- 
tion is input in relation to a common control signal from 
each base station, this information can be automatically 
added to image data from the next image input. This ob- 
40 viates the need for manually inputting such information 
each time an image is input and can also prevent infor- 
mation input errors. 

Also, image data to which information such as a 
photographing location corresponding to a common 
45 control signal from each base station is added can be 
transmitted by radio communication. 

Additionally, it is possible to simultaneously perform 
transmission of image data, to which information such 
as a photographing location corresponding to a com- 
s o mon control signal from each base station is added, and 
voice communication processing. Therefore, the user 
can transmit image data while talking with the other par- 
ty. 

55 (Fourth Embodiment) 

Fig. 14 is a view for explaining functions in the indi- 
vidual modes of an image input apparatus according to 
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this embodiment. Figs. 1 5, 1 6, and 1 7 are views showing 
the outer appearance of the image input apparatus. In 
particular, Fig. 1 7 is a front view of a mode dial also serv- 
ing as a power switch. 

A mode dial 101 including a power switch can rotate 
around a shutter button 1 02 of a camera. By this rotation 
it is possible to switch a power-off state (OFF), a call 
transmission/reception enable state (TEL), a state in 
which images, voices, and texts stored in a main body 
are displayed (VIEW), and a camera photography ena- 
ble state (CAMERA). 

As shown in Fig. 14, an incoming telephone call can 
be received in modes other than the OFF mode. 

In the TEL mode, the functions of a normal PHS tel- 
ephone set are operable. That is, it is possible to input 
a telephone number from a keyboard 103 of the main 
body, display the input number on a black-and-white liq- 
uid crystal display 104, and display a telephone book. 
Voice communication is performed by using a loud- 
speaker 105 and a microphone 106 incorporated into 
the main body, if necessary, complicated optional func- 
tions can be easily chosen by displaying the functions 
in different colors by using a color liquid crystal display 
107. 

Call transmission/reception mentioned in this em- 
bodiment includes transmission/reception of data com- 
munication which is made possible by a PHS or a port- 
able telephone set in recent years. 

In the VIEW mode, photographed images, recorded 
voices, and received images, voices, and texts obtained 
in the CAMERA mode (to be described below) are se- 
lectively reproduced or displayed. 

In the CAMERA mode, an image formed via a lens 
1 08 provided in the main body is converted into an elec- 
trical signal by a photoelectric conversion device such 
as a CCD and stored in a storage means such as a flash 
memory after being processed, where necessary, by the 
main body. An electronic flash 109 is arranged above 
the lens 1 08 of the main body. This electronic flash 1 09 
illuminates an object when flash photography is select- 
ed from a menu displayed on the color liquid crystal dis- 
play 107 by using a pointing device 110. 

The CAMERA mode also has functions of checking 
a photographed image and erasing the image if it is un- 
necessary, recording a voice comment in accordance 
with a photographed image, and transmitting a photo- 
graphed image as a mail to a desired destination (play- 
back function). 

Explanation of blocks> 

As shown in Fig. 18, this image input apparatus 
comprises four main blocks, i.e., a camera block 200, a 
sub CPU block 201 , a CPU block 202, and a PHS block 
203. These blocks cooperate with each other under the 
control of a CPU 21 5 which operates in accordance with 
programs stored in a ROM 212, thereby achieving the 
respective functions in the TEL, VIEW, and CAMERA 



modes. 

Detailed functions of the individual blocks will be de- 
scribed below with reference to Fig. 18. 

s [Camera Block] 

The camera block 200 includes a lens 204, a pho- 
toelectric conversion device 205, and an image 
processing unit 206. The photoelectric conversion de- 
10 vice 205 such as a CCD converts an image projected 
on the device into an electrical signal. 

The image processing unit 206 A/D-converts the 
output electrical signal and further performs image 
processing such as gamma conversion, color space 
is conversion, AE (Auto Exposure), and AWB (Auto White 
Balance) for the digital signal. 

An electronic flash 207 emits light in accordance 
with a signal from the CPU 215 of the CPU block 201 . 



The sub CPU block 201 has the following blocks 
and functions. 

That is, the sub CPU block 201 includes a sub CPU 

25 216, the mode dial 101, and various switches such as 
a shutter switch 208, and transmits a command corre- 
sponding to an input signal to the CPU block 202. Also, 
on the basis of an input signal from a keyboard 209, the 
sub CPU 21 6 serially transfers and displays a command 

30 and display data on a black-and-white display 210 for 
displaying a telephone number and the like. 

Additionally, the sub CPU 216 is connected to an 
RTC 211 for generating a calender or time information. 
The sub CPU 21 6 can obtain date or time information 

35 and display the information on the black-and-white dis- 
play 210 or transmit the information to the CPU block 
202. 

The sub CPU 216 is also connected to and commu- 
nicates with the PHS block 203. In accordance with 

40 commands designated by the CPU block 202, the sub 
CPU 21 6 exchanges AT commands (additional data) for 
performing protocol control and the like or communi- 
cates data such as a received telephone number, the 
field intensity of the PHS block, and the identification 

45 information CS-I D of a radio (PHS) base station. 

The sub CPU 216 is further connected to a battery 
217 to receive the remaining amount of battery energy 
or information (e.g., the voltage and the temperature) of 
the battery during charging and perform processing cor- 

50 responding to the information. For example, the sub 
CPU 216 monitors the output voltage from the battery 
and executes protection processing if overcharge or 
overdischarge is detected. 



The CPU block 202 can store input image informa- 
tion from the camera block 200 and input image, voice, 
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and text information from the PHS block 203. The CPU 
215 can read out and erase information stored in a flash 
ROM 213. 

The CPU block 202 can also output the stored in- 
formation to the PHS block 203 and transmit the infor- s 
mation to the outside of the apparatus in accordance 
with a protocol (to be described later). The CPU block 
202 further includes IrDA (Infrared Data Association) 
and RS232C as interfaces (l/Fs) to the outside of the 
apparatus. 10 

The CPU block 202 has a color liquid crystal display 
21 4 as a display means and displays stored images and 
texts, input images from the camera block as a view find- 
er, and a menu for setting various conditions. 

Input image information from the camera block 200 
is once stored in a DRAM 220, and the data amount is 
reduced by known JPEG (Joint Photographic Coding 
Experts Group) compression by the CPU 21 5. Thereaf- 
ter, the compressed data is stored in the flash ROM 213 
in accordance with a predetermined format. 

The CPU 215 controls the entire apparatus. That is, 
the CPU 215 performs various control operations such 
as start-up and shut-down of the apparatus in accord- 
ance with programs stored in the ROM 212. 

Also, the CPU 215 relates CS-ID (base station iden- 
tification code) reported from the PHS block 203 to po- 
sition information input from the keyboard of the sub 
CPU block 201 and reported from the sub CPU 21 6. The 
CPU 215 then stores the information together with a 
photographed image in a flash ROM 213 or checks 
whether the CS-ID reported from the PHS block 203 is 
already stored in the flash ROM 21 3. 

[PHS block] 

The PHS block primarily performs radio communi- 
cation. 

A PHS CPU 221 performs communication control 
in accordance with a communication protocol of a PHS. 

A handset 222 includes a microphone and a loud- 4o 
speaker for transmitting and receiving speech. 

A speech processor 223 performs compression en- 
coding and expansion decoding for speech. 

A channel CODEC 224 performs TDMA processing 
such as disassembling/assembling of a frame, error cor- 4£ 
rection processing, scramble processing, and privacy 
conversation processing for speech. 

A modulator/demodulator 225 modulates transmis- 
sion data and demodulates received data. An RF unit 
226 exchanges radio signals by using an antenna 227. so 

Photographed images are stored in the flash ROM 
213 as shown in Fig.23. 

Referring to Fig.23, JFIF is a known image file for- 
mat and is the abbreviation for JPEG File Interchange 
Format. sa 

SOI (Start Of Image) is in the first position of the file. 
In APPO (Application reservation start marker), a dec- 
laration (JFIF marker) indicating that the file has the JFIF 
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format is arranged first and followed by a header indi- 
cating the contents. 

In addition, APPO also declares a JFIF extension 
area. In Fig.23, thumbnail image data (JPEG com- 
pressed data with a tow resolution) is stored in the JFIF 
extension area. The next area is an extension area in 
which CS-ID and date information stored in the flash 
ROM 213 of the CPU block 202 are written. 

In a JFIF extension header, information such as the 
type of subsequent data and the size of the file are writ- 
ten. 

< Explanation of operation control of main body> 

Control operations performed by the CPU 215 in 
various modes in accordance with the programs stored 
in a ROM 212 will be described below with reference to 
Figs.19to22. 

Fig. 1 9 is a flow chart showing the control procedure 
of a camera photographing operation called the CAM- 
ERA mode. 

In step S1901 of Fig. 19, the CPU 215 is informed 
of power ON or switching to the CAMERA mode by the 
sub CPU 216. In step S1 902, the CPU 215 starts charg- 
ing a capacitor for causing the electronic flash to emit 
light. 

This is done to be able to allow the electronic flash 
to emit light immediately after the mode is switched to 
flash photography. 

In step S1 903, the CPU 21 5 enables a CCD module 
including a CCD controller. In step S1904, the CPU 215 
starts displaying an electronic viewfinder (E VF (the color 
LCD 21 4)) on the color liquid crystal display to check an 
object during photography. 

In step S1 905, the CPU 215 detects any key oper- 
ation by the user If no key operation is detected, the 
flow advances to step S1906. If a key operation is de- 
tected, the flow advances to Figs. 20A and 20B. 

Continuous processing until an input image from 
the camera block is displayed on the EVF (color LCD 
214) will be described below from step S1 906. 

In step S1 906, the CPU 215 causes the photoelec- 
tric conversion device 205 such as a CCD to convert 
optical information of an object supplied from the cam- 
era lens 204. This output signal is a non-interlace analog 
signal. To increase the processing speed, data of a re- 
duced size of 320 x 240 dots, rather than a total pixel 
number of 640 x 480 dots, is output by decimation. 

The input signal in step S1 906 is supplied to the im- 
age processing unit 206 such as an image processor. 
In step S1907. the signal is subjected to AWB (Auto 
White Balance), AE, correction processing when flash 
photography is performed, or signal conversion to the 
YCrCb (luminance.color difference signal) (4:2:2) for- 
mat. 

In step S1908, the YCrCb-con verted signal is sub- 
jected to processing by software to correct any shift of 
the aspect ratio caused by the difference between the 
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processing frequencies of the input image from the CCD 
and the output image to the EVF (color LCD 214). 

In step SI 909, the processed signal is converted 
into an NTSC (National Television System Committee) 
signal by an NTSC encoder. In step S1 910, this NTSC s 
signal is output to an LCD controller. Upon receiving the 
output signal from the LCD controller, the EVF (color 
LCD 214) displays the object image in step S1911. 

By continuously looping the processing steps from 
S1 906 to S1911 at a cycle of 1/30 sec, the object image io 
is constantly monitored on the EVF (color LCD 214). 

If a key operation by the user is detected (YES in 
step S1905) during this loop of monitoring the image, 
an interrupt event occurs due to the detection signal, 
andthe CPU 21 5 advances theflowto interrupt process- is 
ing A. 

Figs. 20A and 20B are flow charts showing the con- 
trol procedure of the interrupt processing started by a 
key operation during the camera photographing opera- 
tion. 20 

When a key operation occurs in step S1905 of Fig. 
1 9, the internal mode is one of two types of modes. One 
is a normal mode in which image monitoring explained 
with reference to Fig.1 9 is continuously performed from 
power ON. The other is a first-stroke mode in which im- 25 
age monitoring is performed after the shutter is de- 
pressed to the first stroke to lock various camera set- 
tings. 

Referring to Figs. 20A and 20B, in step S2001 the 
CPU 21 5 checks whether the key operation occurred in 30 
the normal mode or the first-stroke mode. 

If the normal mode is detected in step S2001 , the 
flow advances to step S2002, and the CPU 215 causes 
the sub CPU 216 to perform key status read processing 
for checking which key operation is performed in the in- 35 
terrupt processing from the normal mode. 

If depression of the shutter switch is detected in step 
S2003, in step S2004 the CPU 215 locks various cam- 
era settings in the image processor, such as AWB, AE, 
and electronic flash correction when flash photography 40 
is performed, at the respective current set values. Sub- 
sequently, in step S2018 the CPU 21 5 stops the opera- 
tion of the EVF (color LCD 214) to reduce the load of 
processing by the CPU. 

In the image monitoring processing explained with 
reference to Fig. 1 9, only a signal of a reduced number 
of pixels is input to increase the processing speed. In 
step S201 9, however, the CPU 21 5 inputs a capture sig- 
nal of a full image of the VGA standard (640 x 480 dots) 
as a photographed image. After the signal is subjected so 
to predetermined processing by the image processor, 
the CPU 215 writes the data of the YCrCb signal in the 
memory (DRAM 220). 

In step S2020, this data is subjected to image com- 
pression processing based on the JPEG standard. In ss 
step S2021 , the CPU 215 writes the compressed data 
as an image file, as shown in Fig.23, into the flash ROM 
213. 



During the write the CPU 215 inserts base station 
identification information (CS-ID) and date data into the 
file. Thereafter, in step S2022 the CPU 215 restarts the 
operation of the EVF (color LCD 214) which has been 
stopped, in step S2023, the CPU 215 allows the EVF 
(color LCD 214) to display the image data for a prede- 
termined time so that the user can check the photo- 
graphed image. In step S2024, the CPU 21 5 completes 
the interrupt processing, returns the flow to the loop 
shown in Fig. 19, and restarts the image monitoring 
processing. 

If the CPU 215 detects that a playback key is de- 
pressed (S2005) after the key status read processing in 
step S2002, the flow advances to execution of the 
processing of a playback function shown in Fig. 21. 

If depression of a shutter first-stroke switch is de- 
tected in step S2006, in step S2007 the CPU 21 5 sets 
the internal state settings to the first-stroke mode. In 
step S2008, as in step S2004, the CPU 215 locks the 
various camera settings in the image processor, such 
as AWB, AE, and electronic flash correction when flash 
photography is performed, at the respective current set 
values. 

In step S2009, the CPU 215 completes the interrupt 
processing and returns the flow to the loop shown in Fig. 
19. 

If depression of a key for changing the photograph- 
ing conditions is detected in step S2010, in step S2011 
the CPU 215 corrects the various camera settings in the 
image processor, such as AWB, AE, and electronic flash 
correction when flash photography is performed, in ac- 
cordance with the changed conditions. In step S2009, 
the CPU 21 5 returns the flow to the loop shown in Fig. 19. 

If depression of an OFF key is detected in step 
S201 2, the CPU 21 5 first terminates the operation of the 
EVF (color LCD 214) (S2013) and then terminates the 
operation of the CCD module (S2014). In step S201 5, 
the CPU 215 terminates other photographing opera- 
tions and executes system power-off processing. 

If the OFF key is not detected in step S2012, this 
means that no effective key or switch is detected. There- 
fore, in step S2009 the CPU 215 returns the flow to the 
loop shown in Fig. 19 without performing any process- 
ing. 

The flow of interrupt processing in the first-stroke 
mode will be described below. 

If the CPU 215 determines in step S2001 that the 
first-stroke mode is set, the flow advances to step 

52016, and the CPU 215 performs key status read 
processing for checking which key is depressed in the 
interrupt processing from the first-stroke mode. 

If depression of the shutter button is detected in step 

52017, the flow advances to execution of the photo- 
graphing processing (described above) from step 

52018, while the various camera settings (S2008) in the 
image processor locked in the previous first-stroke key 
detection (S2006) are kept effective. 

As shown in step S2025, if depression of a first- 
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stroke cancel key is detected as the key status, in step 
S2026 the CPU 215 cancels the internal state settings 
from the first-stroke mode. In step S2024, the flow ad- 
vances to the processing shown in Fig. 19. 

If the first-stroke cancel key is not detected in step 
S2025, this means that no effective key or switch is de- 
tected. Accordingly, in step S2024 the CPU 21 5 advanc- 
es the flow to the processing shown in Fig. 19 without 
performing any processing. 

Fig.21 is a flow chart showing the control procedure 
of playback processing when depression of the play- 
back key is detected in the operated key determination 
processing (S2005) shown in Figs.20A and 20B. 

The playback function can start actions such as ad- 
dition of information, e.g., voice, image transfer using 
an electronic mail, and delete of an image, with a simple 
key operation without switching the modes with respect 
to an image immediately after it is photographed by a 
camera This playback function will be described below 
with reference to the flow chart. 

Referring to Fig.21, in step S2101 the CPU 215 
checks whether a new photographed image exists. A 
"new image" is a photographed image which is kept ef- 
fective after a picture is taken by a shutter button oper- 
ation and before another function such as mode switch- 
ing is executed. 

If no new image exists, in step S2110 the CPU 21 5 
completes the return processing, i.e., the interrupt 
processing, returns the flow to the loop shown in Fig. 1 9, 
and resumes the image monitoring processing. 

If a new image exists, processing steps similar to 
those from steps S1908 to S1911 in Fig. 19 are per- 
formed. First, in step S2102, the CPU 215 performs 
processing for correcting any shift of the aspect ratio 
caused by the difference between the processing fre- 
quencies for the new image written in the DRAM 220. 
In step S2103, the CPU 215 directs the NTSC encoder 
to convert the image into an NTSC signal. In step S21 04, 
the CPU 21 5 outputs the NTSC signal to the LCD con- 
troller. 

Upon receiving this output signal from the LCD con- 
troller, in step S2105 the EVF (color LCD 214) displays 
the new image. 

Thereafter, in step S2106 the CPU 215 checks the 
type of playback function selected by the user and 
branches the flow to the corresponding playback 
processing. That is, if a voice addition function is select- 
ed, voice addition processing is executed in step S21 07. 
If an image transfer function using an electronic mail is 
selected, mail transfer processing is executed in step 
S2108. If a photographed image delete function is se- 
lected, image delete processing is executed in step 
S2109. 

<Acquisition of CS-ID information> 

On the basis of the information from the RTC 211, 
the sub CPU 216 issues a CS-ID information confirma- 



tion command to the PHS block 203 at a proper fixed 
interval such as one minute. 

The PHS CPU 221 in the PHS block 203 receives 
this command, performs communication for obtaining 
s CS-ID from a base station, and informs the sub CPU 
216 of the obtained CS-ID information. 

The sub CPU 216 transfers this information to the 
CPU 215, Following the same procedure as in the first 
embodiment, the CPU 215 compares the information 
io with the CS-ID information already registered in the CS- 
ID information registration area of the flash ROM 213. 
If unregistered new CS-ID information is transferred 
from the sub CPU 216, the CPU 215 writes this CS-ID 
information together with the date and time at which the 
information is obtained in the CS-ID information regis- 
tration area. 

If the PHS CPU 221 cannot obtain CS-ID informa- 
tion, the CS-ID information sent from the PHS CPU 221 
to the sub CPU 216 and the CS-ID information sent from 
20 the sub CPU 216 to the CPU 215 are blank. 

If the CS-ID information transferred from the sub 
CPU 216 is the same as the CS-ID information already 
registered in the CS-ID information registration area, 
this CS-ID information is not written in the CS-ID infor- 
ms mation registration area. 

These actions are performed at fixed time intervals. 
If the CS-ID information obtained by the sequence is 
changed, the history is stored together with the date/ 
time of the change. Also, if the shutter switch 208 is de- 
30 pressed to complete photography (or immediately be- 
fore photography), the acquisition of CS-ID information 
is immediately executed. 

The acquisition interval of CS-ID information can be 
set from a menu by the user. Alternatively, CS-ID infor- 
ms mation can be obtained only in photography in order to 
save the consumption power for communication. 

<Formation of image data file> 

40 When a picture is taken by depressing the shutter 
switch 208, the CPU 215 JPEG-compresses the photo- 
graphed image and stores the compressed image as a 
JFIF file including a thumbnail image described earlier 
in the flash ROM 21 3. 

4S The CPU 21 5 reads out the CS-ID information and 
the date/time information already recorded in the flash 
ROM 213 and writes the readout information in an ex- 
tension area for storing image property information. 
For the first image after the power switch is turned 

so on, data corresponding to the moving history of the im- 
age input apparatus is recorded. It is of course possible 
to record only CS-ID information during photography or 
not to record any information. 

Note that CS-ID can be converted into information 

55 indicating the name of a specific location or can be 
stored as intermediate code information in the image 
property information area Neither case impair the effect 
of the present invention. 
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Fig. 22 is a flow chart showing the control procedure 
of reproducing (displaying) a photographed image in the 
VIEW mode. 

In step S2201 , the CPU 215 detects that the power 
switch is turned on or the mode is switched to the VIEW s 
mode. In step S2202, the CPU 21 5 starts the operation 
of the electronic view finder (EVF (color LCD 214)) for 
checking an object during photography. 

In step S2203, the CPU 215 reads out the com- 
pressed image data, written in step S2021 of Fig. 20A io 
(photographing operation), from the flash ROM 213. In 
step S2204, the CPU 215 executes image decompres- 
sion processing, i.e., processing for converting the com- 
pressed data based on the JPEG standard into original 
data (YCrCb). In step S2205, the CPU 215 writes the is 
decompressed original data into the memory (DRAM 
220). 

Thereafter, as in the processing steps from S1908 
to S1 91 1 in Fig.1 9, in step S2206 the CPU 21 5 performs 
processing for correcting any shift of the aspect ratio. 20 
caused by the difference between the processing fre- 
quencies for the written image data. In step S2207, the 
data is converted into an NTSC signal by the NTSC en- 
coder. In step S2208, the NTSC signal is output to the 
LCD controller. 25 

Upon receiving this output signal from the LCD con- 
troller, in step S2209 the EVF (color LCD 214) displays 
the designated selected image. 

To display a photographed image, the CPU 215 re- 
fers to the extension marker in the JFIF extension area 30 
and displays a text based on data such as the CS-ID 
information and the date, together with the thumbnail im- 
age, on the LCD. 

The CS-ID information is displayed as rough infor- 
mation of the photographing date and location together 35 
with the image by converting practical addresses (e.g., 
Shimomaruko 1-chome, Ohta Ward, Tokyo; Shimomar- 
uko 2-chome, Ohta Ward, Tokyo; and Fukayacho, Tot- 
suka Ward, Yokohama City) of the data and the base 
station. 40 

Alternatively, a list of photographing dates/times 
and photographing locations is displayed to prompt the 
operator to choose. 

The number of files which can be displayed on one 
screen is larger in a display of a list than in a display 
containing thumbnail images. Therefore, a display of a 
list is more preferable as the first select screen. 

Also, lists can be selectively used in accordance 
with the purpose of search if both the order of date/time 
and the order of location can be switched. so 

By using this function, the moving state on a given 
day can also be displayed. 

That is, when the mode in which CS-ID information 
is stored together with a date/time whenever information 
is changed is set as in this embodiment, the movement ss 
of the image input apparatus can be clearly seen by 
overlaying the moving path of photographing locations 
on map information. Accordingly, the user can easily re- 



call how he or she moved to take pictures. 

Also, when moving images are photographed, the 
movement during the photography is known. 

The locus of photography is further clarified by stor- 
ing compass information of east, west, south, and north 
as the image property information in the extension area. 

Additionally, in transmitting an image by communi- 
cation, the CS-ID information on the sending side and 
the receiving side are stored in the image property area. 
Consequently, it is readily possible to confirm that the 
image is a received image and to confirm the sender, 
the sending position, and the receiving position of the 
image. If this is the case, discrimination information in- 
dicating that the information is different from photo- 
graphing information is added before storage. Conse- 
quently, it is possible to easily discriminate between the 
photographing location and the communication loca- 
tion. 

This discrimination information can also be used as 
search information. If a fist is displayed as the search 
information, search can be performed from a larger 
amount of information. 

Also, if CS-ID information in the image property ar- 
ea is stored as a scramble cipher, this CS-ID information 
cannot be altered. This improves the credibility as an 
evidence. 

In this embodiment as described above, position in- 
formation obtained when an image is photographed can 
be stored as property information of the photographed 
image. Accordingly, this position information can be dis- 
played together with the image under simple control. 

Also, in communicating the photographed image, 
the position information can be communicated as the 
property information. 

Furthermore, the position information can be stored 
in the JFIF extension area of the JFIF image file format. 
This obviates the need for use of a special image file 
format for storing the position information. 

(Fifth Embodiment) 

Although the image file described above has an in- 
ternal image property area, a flash ROM 213 already 
stores CS-ID information and its acquisition dateAime. 
In this embodiment, therefore, the information storage 
area is related to the file of a photographed image. 

That is, assume that the CS-ID information and the 
date information until photography are stored in ad- 
dresses XX00 to XX06 of the flash ROM 21 3 by <acqui- 
sition of CS-ID information> explained in the fourth em- 
bodiment. When a photographed image data file is re- 
corded in addresses FX00 to FX50 in this case, a CPU 
21 5 relates these two address information to each other 
and stores them in an information management area. 
This area stores an image file name, an image data stor- 
age address, and an image property storage address 
(Fig. 24). 

Thereafter, data is written in the information man- 
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agement area whenever a photographed image is add- 
ed. 

It is of course possible to write CS-ID information 
and addresses recording the acquisition date/time of the 
information in the extension area of the JFIF file. s 

In this embodiment as described above, position in- 
formation stored together with images can be reduced. 

Additionally, it is unnecessary to store the same po- 
sition information in both of an area for storing position 
information until photography and an area for storing po- 10 
sition information together with images. 

(Sixth Embodiment) 

In the fourth embodiment, photography of still im- is 
ages is taken as an example. However, CS-ID informa- 
tion can also be related to moving images. 

To this end, 30 frames of information of an input im- 
age from a photoelectric conversion device 205 such as 
a CCD need only be compressed and stored per second 20 
while a shutter button is depressed. 

Fig. 25 is a block diagram of an image input appa- 
ratus of this embodiment. 

A CPU block 202 incorporates a 2.5" hard disk 228 
and can record a total of 30 minutes of moving images 25 
by using a CODEC 229 capable of known MPEG2 (Mov- 
ing Picture Experts Group 2). 

In this embodiment, CS-ID information is acquired 
at an interval of one minute from the start to the end of 
photography. The date/time information and the CS-ID 30 
information are recorded in a user extension area of 2. 
each picture frame header of an MPEG2 image. 

In reproduction, the moving state of the photograph- 
ing apparatus can be displayed by using this CS-ID in- 
formation. 35 

This similarly applies to an apparatus using a tape 
instead of the hard disk 228. 3. 

In the case of the DVC format, for example, similar 
information is recorded in a data area in the leading por- 
tion of one track. Also, in a moving image apparatus us- 40 
ing a semiconductor memory as a recording medium, 4. 
CS-ID information and date/time information can be re- 
corded in each frame, or another information manage- 
ment area can store data. 

In this embodiment as described above, position in- *s 5. 
formation obtained from a base station can be added to 
moving images. 

As many apparently widely different embodiments 
of the present invention can be made without departing 
from the spirit and scope thereof, it is to be understood so 6. 
that the invention is not limited to the specific embodi- 
ments thereof except as defined in the appended 
claims. 

7. 

55 

Claims 



pnsmg: 

image input means (9, 10, 8f, ST72) for input- 
ting an image; 

image storage means (1 1 , ST73) for storing the 
input image from said image input means, 
identification information receiving means (3, 4, 
5, 6) for receiving identification information 
transmitted from a base station for controlling 
a radio communication apparatus and used to 
identify said base station; 
registering means (8c) for registering position 
information in relation to the identification infor- 
mation received by said identification informa- 
tion receiving means; 

storage means (8d) for storing the position in- 
formation registered by said registering means 
in relation to the identification information; 
comparing means (8e) for comparing the iden- 
tification information received by said identifi- 
cation information receiving means with the 
identification information stored in said storage 
means; and 

control means (11, ST78) for controlling; in ac- 
cordance with comparison by said comparing 
means, said image storage means to store the 
input image data from said image input means 
by relating the position information stored in 
said storage means to the image data. 

The apparatus according to claim 1 , wherein said 
control means adds the position information to the 
input image datafrom said image input means when 
said identification information receiving means re- 
ceives the identification information. 

The apparatus according to either one of claims 1 
or 2. further comprising communicating means for 
performing communication via said base station. 

The apparatus according to claim 3. wherein said 
communicating means transmits the data stored in 
said image storage means to said base station. 

The apparatus according to either one of claims 3 
or 4, wherein said communicating means has voice 
communicating means for performing voice com- 
munication. 

The apparatus according to claim 5, wherein said 
voice communicating means and said image input 
means operate independently of each other. 

The apparatus according to either one of claims 5 
or 6, wherein said voice communicating means is 
detachable. 



1. An image input apparatus characterized by com- 



8. The apparatus according to any one of claims 5 to 
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7, wherein data transmission by said communicat- 
ing means and voice communication by said voice 
communicating means can be freely switched. 

9. The apparatus according to any one of claims 1 to 

8, wherein said control means performs control to 
store the position information as attribute informa- 
tion of the image data. 

10. The apparatus according to any one of claims 1 to 

9, wherein said control means controls said image 
storage means to store the image data by a JFIF 
(JPEG File Interchange Format) image file format. 

11. The apparatus according to claim 10, wherein said 
control means performs control to store the position 
information in a property extension area of the JFIF 
image file format. 

12. The apparatus according to any one of claims 1 to 

11 , wherein said identification information receiving 
means receives identification information from a 
base station of a cordless digital telephone. 

13. The apparatus according to any one of claims 1 to 

12, wherein said communicating means performs 
communication via a base station of a cordless dig- 
ital telephone. 

14. A portable image input apparatus characterized by 
comprising: 

image input means (9, 10) for inputting an im- 
age; 

first communicating means (3, 4, 5, 6) for trans- 
mitting the input image data from said image 
input means via a radio network; 
second communicating means (12, 2 ( 3, 4, 5, 
6) for performing voice communication via a ra- 
dio network; 

designating means (7) for designating start of 
the transmission of the image data by said first 
communication means or the voice communi- 
cation by said second communicating means; 
and 

switching means (S1107, S1115, S1116) for 
performing communication by switching the 
transmission of the image data by said first 
communicating means to the voice communi- 
cation by said second communicating means, 
in accordance with the start of the voice com- 
munication designated by said designating 
means while the image data is being transmit- 
ted by said first communicating means. 

15. A portable image input apparatus according to any 
one of claims 1 to 1 3 characterized by comprising: 



image input means (9, 10) for inputting an im- 
age; 

first communicating means (3, 4, 5, 6) for trans- 
mitting the input image data from said image 
5 input means via a radio network; 

second communicating means (12, 2, 3, 4, 5, 
6) for performing voice communication via a ra- 
dio network; 

designating means (7) for designating start of 
10 the transmission of the image data by said first 

communication means or the voice communi- 
cation by said second communicating means; 
and 

switching means (S1107, S1115. S1116) for 
is performing communication by switching the 

transmission of the image data by said first 
communicating means to the voice communi- 
cation by said second communicating means, 
in accordance with the start of the voice com- 
20 munication designated by said designating 

means while the image data is being transmit- 
ted by said first communicating means. 

16. The apparatus according to either one of claims 1 4 
25 or 1 5, wherein said switching means also switches 

the voice communication by said second communi- 
cating means to the transmission of the image data 
by said first communicating means, in accordance 
with the start of the transmission of the image data 
30 designated by said designating means while the 
voice communication is being performed by said 
second communicating means. 

17. A portable image input apparatus characterized by 
35 comprising: 

image input means (9, 10) for inputting an im- 
age; 

first communicating means (3, 4, 5, 6) for trans- 
40 mitting the input image data from said image 

input means via a radio network; 
second communicating means (12, 3 to 6) for 
performing voice communication via a radio 
network; 

45 designating means (7) for designating start of 

the transmission of the image data by said first 
communicating means or the voice communi- 
cation by said second communicating means; 
and 

so switching means (S1206, S1211, S1212) for 

performing communication by switching the 
voice communication by said second commu- 
nicating means to the transmission of the image 
data by said first communicating means, in ac- 

ss cordance with the start of the transmission of 

the image data designated by said designating 
means while the voice communication is being 
performed by said second communicating 
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means. 

18. A portable image input apparatus according to any 
one of claims 1 to 16, characterized by comprising: 

5 

image input means (9, 10) for inputting an im- 
age; 

first communicating means (3, 4, 5. 6)fortrans- 
mitting the input image data from said image 
input means via a radio network; 10 
second communicating means (12, 3 to 6) for 
performing voice communication via a radio 
network; 

designating means (7) for designating start of 
the transmission of the image data by said first '5 
communicating means or the voice communi- 
cation by said second communicating means; 
and 

switching means (SI 206, S1211, S1212) for 
performing communication by switching the 20 
voice communication by said second commu- 
nicating means to the transmission of the image 
data by said first communicating means, in ac- 
cordance with the start of the transmission of 
the image data designated by said designating 25 
means while the voice communication is being 
performed by said second communicating 
means. 

1 9. The apparatus according to either one of claims 17 30 
or 18, wherein said switching means also switches 
the transmission of the image data by said first com- 
municating means to the voice communication by 
said second communicating means, in accordance 
with the start of the voice communication designat- 3S 
ed by said designating means while the transmis- 
sion of the image data is being performed by said 
first communicating means. 

20. A method of controlling an image input apparatus 40 
having an image storage unit for storing an image 
characterized by comprising: 

an image input step (ST72) of inputting an im- 
age; 45 
an identification information receiving step of 
receiving identification information transmitted 
from a base station for controlling a radio com- 
munication apparatus and used to identify said 
base station; so 
a registration step (ST65) of registering posi- 
tion information related to identification infor- 
mation received in the identification information 
receiving step in accordance with a registration 
operation by an operator; ss 
a storage step (ST66) of storing the position in- 
formation registered in the registration step in 
relation to the identification information; 



a comparison step (ST75) of comparing the 
identification information received in the identi- 
fication information receiving step with the 
identification information stored in the storage 
. step; and 

a control step (ST77, ST78) of controlling; in ac- 
cordance with comparison in the comparison 
step, said image storage unit to store the input 
image data in the image input step by relating 
the position information stored in the storage 
step to the image data. 

21 . The method according to claim 20, wherein the con- 
trol step adds the position information to the input 
image data from the image input step when the 
identification information receiving step receives 
the identification information. 

22. The method according to either one of claims 20 or 
21 , further comprising a communication step of per- 
forming communication via said base station. 

23. The method according to claim 22, wherein the 
communication step transmits the data stored in the 
image storage step to said base station. 

24. The method according to either one of claims 22 or 
23, wherein the communication step has a voice 
communication step of performing voice communi- 
cation. 

25. The method according to claim 24, wherein the 
voice communication step and the image input step 
operate independently of each other. 

26. The method according to either one of claims 24 or 

25, wherein data transmission in the communica- 
tion step and voice communication in the voice 
communication step can be freely switched. 

27. The method according to any one of claims 20 to 

26, wherein the control step performs control to 
store the position information as attribute informa- 
tion of the image data. 

28. The method according to any one of claims 20' to 

27, wherein the controf step controls said image 
storage unit to store the image data by a JFIF 
(JPEG File Interchange Format) image file format 

29. The method according to any one of claims 20 to 

28, wherein the control step performs control to 
store the position information in a property exten- 
sion area of the JFIF image file format. 

30. The method according to any one of claims 20 to 

29, wherein the identification information receiving 
step receives identification information from a base 
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station of a cordless digital telephone. 

31. The method according to any one of claims 20 to 
30, wherein the communication step performs com- 
munication via a base station of a cordless digital 
telephone. 

32- A method of controlling a portable image input ap- 
paratus characterized by comprising: 

an image input step (S1102) of inputting an im- 
age; 

a first communication step (S1105) of transmit- 
ting the input image data in the image input step 
via a radio network; 

a second communication step (S1204) of per- 
forming voice communication via a radio net- 
work; 

a designation step (S11 01 , S1 201 ) of designat- 
ing start of the transmission of the image data 
in the first communication step or the voice 
communication in the second communication 
step; and 

a switching step (S1 1 07, S1 1 1 5, S1 1 1 6) of per- 
forming communication by switching the trans- 
mission of the image data in the first communi- 
cation step to the voice communication in the 
second communication step, in accordance 
with the start of the voice communication des- 
ignated at said designating step while the im- 
age data is being transmitted in the first com- 
munication step: 

33. A method of controlling a portable image input ap- 
paratus according to any one of claims 20 to 31 , 
characterized by comprising: 

an image input step (S1102) of inputting an im- 
age; 

a first communication step (S1105) of transmit- 
ting the input image data in the image input step 
via a radio network; 

a second communication step (St 204) of per- 
forming voice communication via a radio net- 
work; 

a designation step (S11 01 , S1 201 ) of designat- 
ing start of the transmission of the image data 
in the first communication step or the voice 
communication in the second communication 
step; and 

a switching step (S1 1 07, S1 1 1 5, S1 1 1 6) of per- 
forming communication by switching the trans- 
mission of the image data in the first communi- 
cation step to the voice communication in the 
second communication step, in accordance 
with the start of the voice communication des- 
ignated at said designating step while the im- 
age data is being transmitted in the first com- 



munication step. 

34. The method according to either one of claims 32 or 
33, wherein the switching step also switches the 

s voice communication in the second communication 
step to the transmission of the image data in the first 
communication step, in accordance with the start of 
the transmission of the image data designated at 
said designating step while the voice communica- 

10 tion is being performed in the second communica- 
tion step. 

35. A method of controlling a portable image input ap- 
paratus characterized by comprising: 

75 

an image input step (S1102) of inputting an im- 
age; 

a first communication step (S1105) of transmit- 
ting the input image data in said image input 
20 step via a radio network; 

a second communication step (S1 204) of per- 
forming voice communication via a radio net- 
work; 

a designation step (S1 1 01 , S1 201 ) of designat- 
es ing start of the transmission of the image data 
in the first communication step or the voice 
communication in the second communication 
step; and 

a switching step (S1206, S1211, SI 21 2) of pef- 
30 forming communication by switching the voice 

communication in the second communication 
step to the transmission of the image data in 
the first communication step, in accordance 
with the start of the transmission of the image 
35 data designated at said designating step while 

the voice communication is being performed in 
the second communication step. 

36. A method of controlling a portable image input ap- 
40 paratus according to any one of claims 20 to 34, 

characterized by comprising: 

an image input step (S1 1 02) of inputting an im- 
age; 

45 a first communication step (S1 1 05) of transmit- 

ting the input image data in said image input 
step via a radio network; 
a second communication step (S1204) of per- 
forming voice communication via a radio net- 
so work; 

a designation step (S1 1 01 , S1 201 ) of designat- 
ing start of the transmission of the image data 
in the first communication step or the voice 
communication in the second communication 
55 step; and 

a switching step (S1206, S1 21 1 , S1 21 2) of per- 
forming communication by switching the voice 
communication in the second communication 
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step to the transmission of the image data in 
the first communication step, in accordance 
with the start of the transmission of the image 
data designated at said designating step white 
the voice communication is being performed in. $ 
the second communication step. 

37. The method according to either one of claims 35 
and 36, wherein the switching step also switches 
the transmission of the image data in the first com- to 
munication step to the voice commune iation in the 
second communication step, in accordance with the 
start of the voice communication designated at said 
designating step while the transmission of the im- 
age data is being performed in the first communica- is 
tion step. 

38. A program storage device readable by a machine, 
tangibly embodying a program of instructions exe- 

c utable by the mach ine to pe rform method steps for 20 
controlling an image input apparatus, said method 
steps comprising: 

an image input step of inputting an image; 
an identification information receiving step of 2s 
receiving identification information transmitted 
from a base station for controlling a radio com- 
munication apparatus and used to identify said 
base station; 

a registration step of registering position infor- 30 
mation related to identification information re- 
ceived in the identification information receiv- 
ing step in accordance with a registration oper- 
ation by an operator; 

a storage step of storing the position informa- 3S 
tion registered in the- registration step in relation 
to the identification information; 
a comparison step of comparing the identifica- 
tion information received in the identification in- 
formation receiving step with the identification 40 
information stored in the storage step; and 
a control step of controlling; in accordance with 
comparison in the comparison step, an image 
storage unit to store the input image data in the 
image input step by relating the position infor- 45 
mation stored in the storage step to the image 
data. 

39. The device according to claim 38, wherein the con- 
trol step adds the position information to the input so 
image data from the image input step when the 
identification information receiving step receives 

the identification information. 

40. The device according to either one of claims 38 or ss 
39, wherein the method of controlling said image 
input apparatus further comprises a communication 
step of performing communication via said base 



station. 

41 . The device according to claim 40, wherein the com- 
munication step transmits the data stored in the im- 
age storing step to said base station. 

42. The device according to either one of claims 40 or 
41, wherein the communication step has a voice 
communication step of performing voice communi- 
cation. 

43. The device according to claim 42, wherein the voice 
communication step and the image input step op- 
erate independently of each other. 

44. The device according to either one of claims 42 or 
43, wherein data transmission in the communica- 
tion step and voice communication in the voice 
communication step can be freely switched. 

45. The device according to any one of claims 38 to 44, 
wherein the control step performs control to store 
the position information as attribute information of 
the image data. 

46. The device according to any one of claims 38 to 45, 
wherein the control step controls said image stor- 
age unit to store the image data by a JFIF (JPEG 
File Interchange Format ) image file format. 

47. The device according to any one of claims 38 to 46, 
wherein the control step performs control to store 
the position information in a property extension area 
of the JFIF image file format. 

48. The device according to any one of claims 38 to 47, 
wherein the identification information receiving step 
receives identification information from a base sta- 
tion of a cordless digital telephone. 

49. The device according to any one of claims 38 to 48, 
wherein the communication step performs commu- 
nication via a base station of a cordless digital tel- 
ephone. 

50. A program storage device readable by a machine, 
tangibly embodying a program of instructions exe- 
cutable by the machine to perform method steps for 
controlling an image input apparatus, said method 
steps comprising: 

an image input step of inputting an image; 
a first communication step of transmitting the 
input image data in the image input step via a 
radio network; 

a second communication step of performing 
voice communication via a radio network; 
a designation step of designating start of the 
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transmission of the image data in the first com- 
munication step or the voice communication in 
the second communication step; and 
a switching step of performing communication 
by switching the transmission of the image date 
in the first communication step to the voice 
communication in the second communication 
step, in accordance with the start of the voice 
communication designated at said designating 
step while the image data is being transmitted 
in the first communication step. 



51. A program storage device readable by a machine, 
according to any one of claims 38 to 49, tangibly 
embodying a program of instructions executable by 
the machine to perform method steps for controlling 
an image input apparatus, said method steps com- 
prising: 

an image input step of inputting an image; 
a first communication step of transmitting the 
input image data in the image input step via a 
radio network; 

a second communication step of performing 
voice communication via a radio network; 
a designation step of designating start of the 
transmission of the image data in the first com- 
munication step or the voice communication in 
the second communication step; and 
a switching step of performing communication 
by switching the transmission of the image data 
in the first communication step to the voice 
communication in the second communication 
step, in accordance with the start of the voice 
communication designated at said designating 
step while the image data is being transmitted 
in the first communication step. 

52. The device according to either one of claims 50 or 
51, wherein the switching step also switches the 
voice communication in the second communication 
step to the transmission of the image data in the first 
communication step, in accordance with the start of 
the transmission of the image data designated at 
said designating step while the voice communica- 
tion is being performed in the second communica- 
tion step. 

53. A program storage device readable by a machine, 
tangibly embodying a program of instructions exe- 
cutable by the machine to perform method steps for 
controlling an image input apparatus, said method 
steps comprising: 

an image input step of inputting an image; 
a first communication step of transmitting the 
input image data in said image input step via a 
radio network; 



a second communication step of performing 
voice communication via a radio network; 
a designation step of designating start of the 
transmission of the image data in the first com- 
munication step or the voice communication in 
the second communication step; and 
a switching step of performing communication 
by switching the voice communication in the 
second communication step to the transmis- 
sion of the image data in the first communica- 
tion step, in accordance with the start of the 
transmission of the image date designated at 
said designating step while the voice commu- 
nication is being performed in the second com- 
15 munication step. 

54. A program storage device readable by a machine, 
according to any one of claims 38 to 52, tangibly 
embodying a program of instructions executable by 

20 the machine to perform method steps for controlling 
an image input apparatus, said method steps com- 
prising: 

an image input step of inputting an image; 
25 a first communication step of transmitting the 

input image data in said image input step via a 
radio network; 

a second communication step of performing 
voice communication via a radio network; 
30 a designation step of designating start of the 

transmission of the image data in the first com- 
munication step or the voice communication in 
the second communication step; and 
a switching step of performing communication 
35 by switching the voice communication in the 

second communication step to the transmis- 
sion of the image data in the first communica- 
tion step, in accordance with the start of the 
transmission of the image data designated at 
40 said designating step while the voice commu- 

nication is being performed in the second com- 
munication step. 

55. The method according to either one of claims 53 or 
45 54, wherein the switching step also switches the 

transmission of the image data in the first commu- 
nication step to the voice communication in the sec- 
ond communication step, in accordance with the 
start of the voice communication designated at said 
so designating step while the transmission of the im- 
age data is being performed in the first communica- 
tion step. 

56. A program storage device readable by a machine, 
S5 tangibly embodying a program of instructions exe- 
cutable by the machine to perform method steps for 
controlling an image input apparatus, said method 
steps comprising: 
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an image input step of inputting an image; 
an identification information receiving step of 
receiving identification information transmitted 
from a base station for controlling a radio com- 
munication apparatus and used to identify said s 
base station; 

a storage step of storing information pertinent 
to the identification information received in the 
identification information receiving step in rela- 
tion to image data; 

a read step of reading out the image data stored 
in the storage step and the information perti- 
nent to the identification information; and 
an output step of outputting the image data and 
the information pertinent to the identification in- is 
formation read out in the read step. 

57. A program storage device readable by a machine, 
according to any one of claims 38 to 55, tangibly 
embodying a program of instructions executable by 20 
the machine to perform method steps for controlling 
an image input apparatus, said method steps com- 
prising: 

an image input step of inputting an image; 25 
an identification information receiving step of 
receiving identification information transmitted 
from a base station for controlling a radio com- 
munication apparatus and used to identify said 
base station; so 
a storage step of storing the information perti- 
nent to the identification information received in 
the identification information receiving step in 
relation to image data; 

a read step of reading out the image data stored 35 
in the storage step and the information perti- 
nent to the identification information; and 
an output step of outputting the image data and 
the information pertinent to the identification in- 
formation in a property extension area of a JFI F 40 
image file format. 



wherein the output step displays the image data and 
the information pertinent to the identification infor- 
mation. 

62. The device according to any one of claims 56 to 61 , 
wherein the output step displays the image data and 
the information pertinent to the identification infor- 
mation. 

63. The device according to any one of claims 56 to 62, 
wherein the storage step stores the information per- 
tinent to the identification information as attribute 
data of the image data. 

64. The device according to any one of claims 56 to 63, 
wherein the storage step stores the image data by 
a JFIF (JPEG File Interchange Format) image file 
format. 

65. The device according to any one of claims 56 to 64, 
wherein the storage step stores the information per- 
tinent to the identification information in a property 
extension area of a JFIF image file format. 



58. The device according to either one of claims 56 or 
57, wherein the information pertinent to the identi- 
fication information is position information corre- *s 
sponding to the identification information. 

59. The device according to any one of claims 56 to 58, 
wherein the information pertinent to the identifica- 
tion information is information registered in accord- so 
ance with an operation by an operator. 

60. The device according to any one of claims 56 to 59, 
wherein the output step outputs the image data in 
relation to the information pertinent to the identifi- ss 
cation information. 



61 . The device according to any one of claims 56 to 60 t 
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